Abstract-Selenium (Se) is one of the important micronutrient for human and animal. There is a relationship between the level of selenium in food system and the levels of plant-available Selenium in soil. This study was carried out on rice to observe the effects of addition of different Selenium rates on yield and Se concentration in rice. A filed trial carried out with five different Selenium rates did not show significant effects on MR219 rice variety yield, grain Selenium concentration and soil Selenium concentration.
INTRODUCTION
One of the main causes of global mortality is malnutrition, with over 50% of all deaths yearly due to diet-related diseases [1] . The global crisis in malnutrition has been attributed to dysfunctional food systems that fail to deliver sufficient essential nutrients to meet the requirements of the populace [2] . Humans need more than 22 mineral elements which can all be provided through proper diet [3] . Some are required in large amounts, but others, such as Fe, Zn, Cu, I and Se, are required in trace amounts since high concentrations can be harmful [4, 5] . Selenium is an essential micronutrient for human health, animals and some lower plants due to its antioxidant, antiviral and anti-cancer effects. Moreover, dietary Se concentrations that are either too low or too high can be lethal to humans and animals [6] . Selenium has been involved in the protection of body tissues against oxidative stress, maintenance of defenses against infection, and modulation of growth and development. Selenium in a food system depends mainly on levels of available Se in soils used for agriculture. Selenium is abundant in soils but very unevenly distributed, hence the variable Se status observed in different populations and their sub-groups. Selenium availability in soils depends upon soil pH, redox potential, calcium carbonate level, cation exchange capacity [7] organic carbon content, iron and aluminum levels [8] . A moderate increase of Se in the diet is necessary to build resistance to diseases and improve quality of life. Supplementation of fertilizer with selenium is a safe and effective ways of increasing the selenium intake of animals and humans that is practicable in countries with relatively uniform geochemical conditions [9, 10] . Rice is the staple food for more than half of the world's population and is the main source of nutrients for most people in poor Asian countries where the rice contains low level (1-3 mg/kg) of the micronutrients in the polished form (white rice). The objective of this study was to increase the content of bioavailable nutrients (especially Se) in rice especially in their edible part.
II. MATERIALS AND METHODS

A. Site
The experiment was carried out in Ladang Bersepadu, at the University Putra Malaysia ( 
B. Design and plot description
The experiment was laid out in a Randomized Complete Block Design (RCBD), with the plot size of 3×3m and planting distance of 30×30 cm in 4 replications for each the four treatments and a control. The description of the soil used in this study is given in Table I . 
D. Grain Harvest and Tissuse Analysis
Eventually on 20 of June, all the rice plants in each plot were harvested at physiological maturity age. Biomass yields of grain, weight of root and shoot were determined on oven dry weight basis and also soil samples from each plot were taken and analyzed according to the method listed in Table II . 
E. Analysis of total Selenium Concentration
The selenium concentration of rice seed was determined by ICP spectrometers.
F. Statistical Analysis
The data obtained were subjected to ANOVA (in RCBD) using the SAS 9.2 version. Pairs of treatment means were compared (or declared significantly or not significantly different at 5% level) by applying Duncan's New Multiple Range Test.
III. RESULTS AND DISCUSSION
A. Soil selenium concentration
The average concentration of total selenium in soil before planting was 0.07μg/kg. A total soil Se concentration of 0.1-0.6 mg kg-1 is considered deficient [13] thus this soil was deficient in Se. Selenium availability in soils depends upon soil pH, oxidation potential, calcium carbonate content, cation exchange capacity [14] , organic carbon, and Fe and aluminum levels [15] .
This soil is low in pH which may cause the low Se availability in this soil. The soil selenium content after harvest was not significantly different at the 5% level. The selenium content of soil varied from 4.97μg/kg in treatment D (selenium rate: 20 mg/kg fertilizer) to 5.32 μg/kg in treatment C (selenium rates: 10mg/kg fertilizer). This indicates that Se is still deficient in this soil.
B. Grain yeild
Different selenium rate applied did not affect the grain yield of MR219 which ranged from 4.95 to 6.55 Mg/ha (Fig.  1) . In a Russian study the comparison of the response of several wheat cultivars to applied Se (in the form of sodium selenite seed treatment) yields of cv. Ivolga increased and that of cv. Moscow 35 decreased [16] . On the other hand, no yield reduction was found in a trial using Timothy Grass (Phleum pratense L.) even at the relatively high rate of Se of 500 g ha -1 applied to the soil [17] .
In an Australia study comparing of two wheat varieties, the yield respond to applied selenium had shown no significant difference at 5% level and also no correlation between grain Se concentration and yield have been reported in most studies [18] . 
C. Grain selenium concentration
The grain selenium result given in Table III showed that Se content of MR219 rice variety showed no significant different at 5% level. It ranged from 158.52 μg/kg in treatment D (selenium rate: 20 mg/kg fertilizer) to 294.96 μg/kg in treatment C (selenium rate 10 mg/kg fertilizer).
Values of 0.13 to 0.39 μg Se/g have been reported for brown or polished rice in the United States and Canada [19] , and another researcher observed a value of 0.10 μg Se/g for British long-grain rice [20] . On the other hand a Chinese report revealed that selenium levels of rice in the Keshan disease -affected area and non-affected areas were 0.007 and 0.024 μg Se/g, respectively [21] . In comparison with these result total mean value of Se in MR219 rice variety is not too low (243 μg/kg=0.243 mg/kg). But it seems that the range of applied selenium was too close to each other to show a significant difference on MR219 and also we may conclude that this range of sodium selenite does not show any damaging effects on plant growth and the concentration of Se is not in toxic range. 
IV. CONCLUSION
Different selenium rate applied in this trial did not affect the grain selenium level and grain yield of MR219 rice variety. This can mainly be explained by the nearest amount of Selenium rate in the treatments. But we can conclude that this selection range of sodium selenite is not toxic and does not have any toxic effect on plant growth and these rates have been able to increase Se level in rice grain to the acceptable levels for human consumption.
